It is well established that an administration of histamine results in a marked increase in adrenal cortical (Suzuki et al. 1963 , Katsuki et al. 1967 , Tanigawa 1967 as well as adrenal medullary (Wada et al. 1940 Since the differential response of the adrenal cortex and medulla to bacterial endotoxin (Egdahl 1959) , cyanide anoxia (Suzuki et al. 1965 ) and muscular exercise (Ohukuzi 1966 , Suzuki et al. 1967 ) has already been demonstrated, it is of interest to contrast the adrenal medullary and cortical responses to histamine.
In the present studies, the adrenal medullary secretion in response to histamine administered intravenously in doses of 0.1 and 0.2 mg/kg was evaluated, as it had been observed by Tanigawa (1967) that an intravenous injection of histamine of the same doses produced a definite increase in adrenal 17-hydroxycorticosteroid (17-OHCS) secretion. Secondly, the adrenal medullary secretion and the adrenal 17-OHCS secretion in response to small doses (0.0005 to 0.02 mg/kg) of histamine were evaluated and the response to histamine of the central nervous system center which controls the adrenal medullary secretion was compared with that of the hypothalamo-hypophyseal-adrenocortical axis.
MATERIALS AND METHODS
Fifty-one adult mongrel dogs ranging in weight from 10 to 29 kg were used in the present studies. The animals were anesthetized with sodium pentobartital (Nembutal, Abbott) injected intravenously in a dose of 25mg/kg and given intravenous supplement of the anesthetic as required.
The adrenal venous blood was collected by a modification of the method of Satake et al. (1927) . On the day before experiments the lumboadrenal vein was exposed through the lumbar route and a small glass cannula connected with a short rubber tube was inserted into the vein lateral to the adrenal gland. A silk thread was passed loosely around the adrenal vein between the posterior vena cava and the adrenal gland.
This thread was pulled gently when the adrenal venous blood was collected so as to direct the blood flow to the exterior through the cannula and the rubber tube. Heparin sodium was used to prevent blood clotting.
Approximately 24 hours after the adrenal vein cannulation the observation was start ed. The animals were re-anesthetized with sodium pentobarbital. Histamine dihydro chloride dissolved in 0.9% saline solution was injected intravenously in 30 sec into the right saphenous vein.
In experiments in which the adrenal medullary secretion was determined, the arterial blood pressure was monitored from the left femoral artery with a strain-gauge transducer (Statham Instruments) and a polygraph (Nihon-Kohden).
The adrenal venous blood was collected 20 and 10 min before and 0.5, 2, 5, 10, 20, 40 and 60 min after the injection of histamine was started.
It was analyzed for adrenaline and noradrenaline by using a modification of the fluorometric method of Euler and Lishajko (1959) . In experiments in which the adrenal 17-OHCS secretion rate was measured, the adrenal venous blood was collected 10 min before and 5, 20, 40, 60, 90 and 120 min after the injection of histamine had been started.
It was analyzed for 17-OHCS by the method of Nelson and Samuels (1952 In Fig. 1 , the mean values of the secretion rates of adrenaline and noradrena line in 11 dogs injected with 0.2mg/kg of histamine of the present studies and those of the adrenal 17-OHCS secretion rates in 5 dogs injected with the same dose of histamine in experiments of Tanigawa (1967) are illustrated. The time course of the adrenal medullary secretion was somewhat different from that of the adrenal cortical secretion, the secretion rate being maximal in the former at 0.5 min and in the latter at 20 min after injection of histamine.
Adrenal medullary secretion in response to histamine in doses of 0.0005-0.02mg/kg Six dogs were injected intravenously with 0.02mg/kg, 4 dogs with 0.01mg/kg, 4 dogs with 0.005mg/kg, and 4 dogs with 0.0005mg/kg of histamine. After injection no particular symptoms of histamine poisoning were observed. A fall in arterial blood pressure was moderate after injection of 0.01-0.02mg/kg of histamine and very slight after injection of 0.005mg/kg of histamine. No definite change in arterial blood pressure was recorded after injection of 0.0005mg/kg of histamine. The mean values of the adrenaline and noradrenaline secretion rates after injection of each dose of histamine are presented in Table 2 . Adrenaline and noradrenaline secretion increased significantly within 0.5min after injection of 0.02mg/kg of histamine. A significant increase in adrenaline secretion was also observed within 0.5 min after injection of 0.01mg/kg of histamine. However, no significant changes were observed after injection of histamine in doses of 0.005 mg/kg and 0.0005mg/kg. Thus, the minimal effective dose of histamine to cause an increase in adrenal medullary secretion in dogs anesthetized with sodium pentobarbital was considered to be 0.01mg/kg.
Adrenal 17-OHCS secretion in response to histamine in doses of 0.001-0.005mg/kg Three dogs were injected with 0.005mg/kg, 4 dogs with 0.002mg/kg and 4 dogs with 0.001mg/kg of histamine. The mean values of 17-OHCS secretion rates after injection of each dose of histamine are tabulated in Table 3 . In dogs injected with 0.005 or 0.002mg/kg of histamine a significant increase in 17-OHCS secretion rate was observed at 5 and 20min, whereas no significant changes were observed in dogs administered with 0.001mg/kg of histamine. Thus, the minimal effective dose of histamine to produce an increase in adrenal 17-OHCS secretion was considered to be 0.002mg/kg. (Wada et al. 1940 ). Thus it was suggested that the adrenal medullary activation after an administration of histamine was dependent on the central nervous system mechanism. •ü -•ü Adrenal 17-OHCS secretion rate. Adrenal cortical response to histamine was studied by a number of investiga tors. Adrenal 17-OHCS secretion in response to histamine was directly and quantitatively evaluated in conscious dogs by Suzuki et al. (1963) and in anesthe tized dogs by Katsuki et al. (1967) and Tanigawa (1967) . The increase in adrenal 17-OHCS secretion after injection of histamine was abolished or markedly reduced by hypophysectomy (Tanigawa 1967) or anterior hypothalamic lesions (Katsuki et al. 1967) . It was thus indicated that the increased adrenal 17-OHCS secretion following administration of histamine was attributed to the activation of the central nervous system center.
In experiments of Tanigawa (1967) a marked increase in adrenal 17-OHCS secretion was observed following administration of histamine in doses of 0.1-0.2 mg/kg, the maximal secretion rate being reached within 20min. The same doses of histamine were administered to the anesthetized dogs in the present studies and the adrenal medullary secretion after the administration of histamine was determined. Adrenal medullary secretion increased markedly after the injection of histamine, the maximal secretion rate being reached within 0.5min. Thus it would appear that the adrenal medullary secretory mechanism responded to his tamine more rapidly than the adrenocortical secretory mechanism. In contrast, the adrenal cortical response to insulin-induced hypoglycemia was observed by Goldfien et al. (1958) to occur much earlier than the adrenal medullary response. They collected the adrenal venous blood from anesthetized dogs and analyzed to histamine in doses of 0.0005-0.02mg/kg
•õ Noradrenaline simultaneously for 17-OHCS and catecholamines. Insulin was administered intravenously in a dose of 1.0 U/kg. In 3 of the 5 experiments, the rise in adrenal 17-OHCS secretion was maximal at 20 min, when no definite increase in adrenal medullary secretion occurred. It has been known that there is a differential response of the adrenal cortex and medulla to stressful stimulus. Egdahl (1959) demonstrated that in unanesthetiz ed dogs a small dose, such as 0.01 mg, of bacterial endotoxin, produced a marked increase in adrenal 17-OHCS secretion and only infrequently an increase in adrenal medullary secretion. He concluded that the pituitary-adrenocortical system was more sensitive to bacterial endotoxin than the central nervous system center which controls the adrenal medullary secretion. Suzuki et al. (1965) observed that in conscious dogs the adrenal 17-OHCS secretion increased markedly after an intravenous injection of potassium cyanide in doses of 1.0-3.0 mg/kg, while the adrenal medullary secretion remained unaltered. It was suggested that there was a differential response of the adrenal cortex and medulla to cyanide anoxia, the former being more sensitive than the latter. As to the adrenal cortical and medullary response to muscular exercise, a marked increase in adrenal 17-OHCS secretion could always be observed in dogs after exhausting exercise (Suzuki et al. 1967 ), while only a slight increase in adrenal medullary secretion was observed in most cases (Ohukuzi 1966) .
The experimental results obtained in the present studies were compatible with those of the above investigations. There was a significant increase in the secretion rate of the adrenal medullary hormones after injection of 0.01-0.02 mg/kg of his tamine but not after injection of 0.005 mg/kg of histamine. On the other hand, the adrenal 17-OHCS secretion rate increased significantly after injection of 0.002-0.005 mg/kg of histamine. In view of our findings, it seemed reasonable to conclude that the central nervous system center which controls the adrenal medullary secretion was less sensitive to histamine than the hypothalamo-hypophy -seal-adrenocortical axis.
